Exposure to short photoperiod regime reduces ventral subicular lesion-induced anxiety-like behavior in Wistar rats.
Neurodegeneration of hippocampal structures is implicated in Alzheimer's disease (AD). Patients with AD exhibit 'sundown syndrome' featuring mood swings and anxiety. Although there are studies demonstrating circadian rhythm disruption associated with sundown phenomenon, the mechanisms underlying the emotional disturbances remain elusive. In the present study, we examined the relationship between subiculum (a key hippocampal output structure) and anxiety. Our study demonstrates that bilateral ventral subicular lesion (VSL) leads to anxiogenic behavior. In the elevated plus maze test, VSL rats made less number of entries into the open arms and spent significantly more time in the closed arms. Similarly, in the light-dark exploration test, VSL rats spent significantly more time in the dark chamber and made fewer entries into the light chamber. VSL also produced significant neurodegeneration in the paraventricular, suprachiasmatic and dorsomedial nuclei of the hypothalamus. Exposing VSL rats to a short photoperiod regime (SPR; 06/18h light-dark cycle) for 21days ameliorated the anxiety-like behavior. VSL rats on SPR also exhibited increased food consumption and higher core body temperature. Our study supports the hypothesis that the ventral subiculum regulates anxiety-like behavior and that SPR helps in the alleviation of such behavior. Even though the mechanisms underlying anxiolytic effects of light-dark cycle manipulation are yet to be elucidated, such non-pharmacological strategies can help to mitigate anxiety-like behavior. A proper understanding of the effectiveness of photoperiod manipulation will help in developing strategies in the management of emotional disturbances associated with affective and neurodegenerative disorders including AD.